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Studies of metal-organic frameworks (MOFs) or coordination polymers (CPs) is of considerable interest due to their fascinating network topologies and potential applications as functional materials. [1] [2] [3] [4] [5] Organic aromatic multicarboxylate, such as 1,2,4,5-benzenetetracarboxylate, as the mediators between the metal 25 centers, can yield predetermined networks and have been widely utilized to construct coordination polymers. 6, 7 As derivatives of 1,2,4,5-benzenetetracarboxylate, 1,1':2',1''-terphenyltetracarboxylic acid is a more flexible and bigger ligand. The four carboxyl groups of 1,1':2',1''-terphenyl-tetracarboxylic acid may 30 be completely or partially deprotonated, inducing various coordination modes and allowing higher dimensionality structures, and can act as hydrogen bond acceptor/donor, depending upon the degree of deprotonation. On the other hand, three sets of carboxyl groups separated by phenyl group can form 35 different dihedral angles through the rotation of C-C single bonds, thus it may ligate metal centres in different orientations. These characters may lead to various motifs with unique topologies. 8 Liu et al. prepared a novel 3D microporous complex [Zn 3 (HL 1 )(4,4'-bipy)(H 2 O) 2 ] n (MOF-COOH, H 4 L 1 = 1,1':2',1' '-40 terphenyl-4,4',4'',5'-tetracarboxy-lic acid, 4,4'-bipy = 4,4'-bipyridine) containing uncoordinated carbonyl groups pointing to the pores. The MOF-COOH complex can effectively and selectively serve as an antenna for sensitizing the visible-emitting Tb 3+ cation. 9 45 Meanwhile, the strategy of mixed-ligands assembly has been becoming an effective approach for the construction of coordination frameworks with fascinating topologies and desirable properties 1, 4, 5 . Among them, the rigid/flexible N-donor ligands have been widely utilized in the construction of MOFs 50 with various topologies. 10, 11 According to previous studies, the rigid/flexible N-donor ligands, such as bis(pyridyl) or bis(imidazol-1-yl) or bis(1,2,4-triazol-1-yl) ligands have signficant influence on the assembly systems of multicarboxylate ligands and metal centers. [12] [13] [14] In this work, we selected isomeric 55 tetracarboxylic acid, 1,1':2',1''-terphenyl-4,4',4'',5'-tetracarboxylic acid (H 4 L 1 ) or 1,1':2',1' '-terphenyl-3,3'',4',5'-tetracarboxylic acid (H 4 L 2 ) as a bridging ligand and reacted it with/without rigid/flexible N-donor ligand and Mn(II)/Co(II)/Ni(II) ions under hydrothermal conditions, which gave rise to five coordination with a scan speed of 8 o /min and a step size of 0.02 o in 2θ. The calculated PXRD patterns were simulated by using the singlecrystal X-ray diffraction data. Thermogravimetric (TG) curves were recorded on a NETZSCH STA 449C microanalyzer in air atmosphere at a heating rate of 10 o C/min. Variable-temperature 5 magnetic susceptibility measurements (2-300 K) were carried out on a Quantum Design PPMS60000 in a magnetic field of 1 KOe, and the diamagnetic corrections were evaluated by using Pascal's constants. 
X-Ray Crystallography
Single crystal X-ray diffraction analyses of 1-5 were carried out on a Rigaku XtaLAB mini diffractometer with graphite 70 monochromated MoΚα radiation (λ = 0.71073 Å) at room temperature. The collected data were reduced using the porgram CrystalClear 15 and an empirical absorption correction was applied. All structures were solved by direct methods and refined based on F 2 by the full-matrix least-squares methods using SHELXTL. 16 75 All non-H atoms were refined anisotropically. The H atoms were assigned with common isotropic displacement factors and included in the final refinement with restrains. The crystallographic data are listed in Table 1 . Selected bond lengths and angles for 1-5 are listed in Table S1 , shown in Electronic
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Supplementary Information. 
Results and Discussion
Description of Crystal Structures
Scheme 2 [Co(bib)(H 2 O) 2 (H 2 L 1 )] n (3). Complexes 2 and 3 crystallize in the same monoclinic space group C2/c, and X-ray crystallography 20 reveals that they have the same skeleton structure except half free independent Ni(II) atoms, each taking a distorted octahedral coordination sphere (Fig. 3a) . Ni1 is six-coordinated by two oxygen atoms from two L 2 ligands (Ni-O = 2.041(2) Å), two coordinated water molecules (Ni-O = 2.110(2) Å) and two nitrogen atom from two bpm (Ni-N = 2.094(2) Å). The Ni2 (Fig. 3b) . Such 1D chains are further interlinked by L 2 and bpm ligands to form a 3D network (see Fig. 3c ) Analysis of the network topology of 4 reveals that Ni2 center acts as a 3-connected node. Ni1 and Ni3 act as 4-connected nodes. 45 And the L 2 ligands serve as the 5-connected nodes. According to the simplification principle, the 3D structure of 4 is a (3,4,4,5)-connected net with stoichiometry (3-c) 2 (4-c)(4-c)(5-c) 2 (Fig. 3d) (Fig. 4b) . From the view of topology, µ 3 -OH can be considered as the 3-70 connected node. Co1 and Co3 can be considered as the 4-connected node, while Co2 and HL 2 ligand serve as a 6-connected node. According to the simplification principle, the 3D structure of 5 is a (3,4,4,6,6)-connected net with stoichiometry (3-c) 2 (4-c)(4-c(6-c) 2 (6-c) (Fig. 4c) 1-3 could only be obtained in the special pH values of ~4, while complexes 4 and 5 could only be obtained in the special pH values of ~7. When the pH value is lower or higher than that special value, the expected crystals could not be obtained. We assume that several factors together with the co-existence of N-25 donor ligands directed the final structures, such as the reaction pH, the thermodynamic and kinetic equilibrium, and so on. 
, and
, binding fashions, respectively. In 6, Four Cd(II) centers are linked by carboxylate groups, affording a Cd 4 cluster. Thus complex 8 is a 3D porous structure building on Cd 4 clusters SBUs. In 9, Co(II) centers are connected by the carboxylate groups and µ 2 -aqua molecules to form a 1D chain. 
PXRD and Thermal Analysis
In order to check the phase purity of complexes 1-4, the powder 50 X-ray diffraction (PXRD) patterns of these complexes were checked at room temperature. As shown in Fig. S1 (ESI), the peak positions of the simulated and experimental PXRD patterns are in agreement with each other, demonstrating the good phase purity of the complexes. [vol] [vol] [vol], 00-00 | 7 7 7 7
The magnetic susceptibilities, χ M , of 2----4 were measured in the temperature range of 2-300 K at 1,000 Oe (Fig. 5) 
Conclusions
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Five new complexes based on isomeric tetracarboxylic acids, the 1,1':2',1''-terphenyl-4,4',4'',5'-tetracarboxylic acid and 1,1':2',1''-terphenyl-3,3'',4',5'-tetracarboxylic acid, have been synthesized and characterized. Complexs 1-3 contain 1D infinite chains, and these 1D chains are further linked by hydrogen bonding to form 35 3D supramolecular networks. While complexes 4 and 5 show 3D mixed-connected network, respectively. The structural analysis indicate that the coordination modes of multicarboxylate ligand, N-donor ligands and different dispositions of the carboxylate groups of multicarboxylate ligands have a great influence on the 40 structure of final products. Magnetic studies indicate that 2 and 3 show weak antiferromagnetic interactions, while 4 exhibits weak ferromagnetic interactions. The results demonstrate that such tetracarboxylic acid may be used as a versatile building block to construct novel coordination polymers with fascinating structures 45 and properties, also, further synthesis, structures and properties studies of coordination frameworks with these tetracarboxylic acid are under way in our lab.
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